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(57)Abstract: 

PURPOSE: To provide a conductor pattern having a fine line width by exposing a 
film formed of a predetermined photosensitive conductive paste via a pattern 
mask, and applying developing and the like with a developer. 
CONSTITUTION: Exposure is conducted via a pattern mask onto a film formed 
by application of a photosensitive conductive paste including a conductive 
metallic component grain, acrylic copolymer having an ethylene unsaturated 
group in a side chain, photoreactive polymerizing compound, and a photo 
polymerization initiator. Then, developing is conducted with a developer to form a 



pattern, followed by a heat treatment, and a conductor pattern having a fine line 
width of 100pm or less is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) The acrylic copolymer which has an ethylene nature partial 
saturation radical in the metal component particle which has conductivity, and the 
(b) side chain, (c) photoreaction polymerization nature compound, and 
photosensitive conductive paste characterized by containing (d) 
photopolymerization initiator. 

[Claim 2] Photosensitive conductive paste according to claim 1 characterized by 
the acrylic copolymer which has an ethylene nature partial saturation radical 
containing a methyl methacrylate in a side chain as a copolymerization 
component at least. 

[Claim 3] Photosensitive conductive paste according to claim 1 which the acrylic 
copolymer which has an ethylene nature partial saturation radical in a side chain 
makes add the ethylene nature unsaturated compound which has a glycidyl 
group to the acrylic principal chain polymer which has a carboxyl group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photosensitive conductive 

paste for forming a conductor pattern on the ceramic circuit board. 

[0002] 

[Description of the Prior Art] When forming a conductor pattern on current and a 
ceramic substrate, the approach of screen-stenciling conductive paste is used. In 
base-metal pastes, such as silver system pastes which form a conductor pattern 
in an alumina ceramic substrate or a glass ceramic substrate, such as silver and 
silver-platinum, and copper, nickel, 150-200 micrometers is the present condition, 
and the resolution in screen printing is not easy to form a more detailed pattern. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was originated in view 
of the fault of this conventional technique, and the place made into the purpose is 
to offer the photosensitive conductive paste which makes it possible to form a 
conductor pattern 100 micrometers or less easily on a ceramic substrate. 
[0004] 

[Means for Solving the Problem] The purpose of this this invention is attained by 
the acrylic copolymer which has an ethylene nature partial saturation radical in 
the metal component particle which has (a) conductivity, and the (b) side chain, 
(c) photoreaction polymerization nature compound, and the photosensitive 
conductive paste characterized by containing (d) photopolymerization initiator. 
[0005] The above-mentioned photosensitive conductive paste is applied on what 
made a ceramic substrate [ finishing / sintering ] or non-calcinated ceramic 
powder the shape of a slurry using the organic binder, the plasticizer, the solvent, 
etc., and carried out film formation to the shape of a sheet with the doctor blade 
method etc. (generally called a green sheet). Subsequently, a spreading film 
surface top is covered with a pattern mask, and exposure is performed. And an 
unexposed part is removed by the immersion to a developer and the detailed 
pattern which consists of a metal component particle which has conductivity, and 



an organic copolymer is obtained. Then, the conductor pattern of a detailed metal 
can be obtained by calcinating at an elevated temperature, and pyrolyzing and 
removing an organic copolymer. 

[0006] The metal component particle which has the conductivity used by this 
invention is a particle of base metal, such as a particle of noble metals, such as 
gold, silver, platinum, and palladium, and these alloys, and copper, nickel, 
molybdenum, a tungsten, and these alloys etc. In order to form a conductor 
pattern with a line breadth of 100 micrometers or less, as for these particles, it is 
desirable for 50 micrometers or less of mean particle diameter to be 30 
micrometers or less more preferably. 

[0007] The acrylic copolymer which has an ethylene nature partial saturation 
radical in the side chain of this invention can be manufactured by making an 
ethylene nature partial saturation radical add to the acrylic principal chain 
polymer which was made to carry out copolymerization of unsaturated carboxylic 
acid and the ethylene nature unsaturated compound, and formed them as a 
pendant. 

[0008] As a concrete example of unsaturated carboxylic acid, an acrylic acid, a 
methacrylic acid, an itaconic acid, a crotonic acid, a maleic acid, a fumaric acid, 
vinyl acetic acids, or these acid anhydrides are mentioned. On the other hand as 
a concrete example of an ethylene nature unsaturated compound A methyl 
acrylate, a methyl methacrylate, an ethyl acrylate, ethyl methacrylate, Acrylic- 
acid n-propyl, acrylic-acid isopropyl, methacrylic-acid n-propyl, Methacrylic-acid 
isopropyl, acrylic-acid n-butyl, n-butyl methacrylate, Acrylic-acid sec-butyl, 
methacrylic-acid sec-butyl, isobutyl acrylate, Methacrylic-acid ISO-butyl, acrylic- 
acid tert-butyl, methacrylic-acid tert-butyl, Especially although acrylic-acid n- 
pentyl, methacrylic-acid n-pentyl, styrene, p-methyl styrene, o-methyl styrene, m- 
methyl styrene, etc. are mentioned, it is not restricted to what was mentioned 
here. And the good copolymer of pyrolysis nature can be obtained by including a 
methyl methacrylate at least out of the ethylene nature unsaturated compound 
mentioned above as a copolymerization component of these acrylic principal 



chain polymers. 

[0009] There is a thing like a vinyl group, an allyl group, an acrylic radical, and an 
methacrylic radical as a pendant which has an ethylene nature partial saturation 
radical. The approach of making such a pendant adding to an acrylic principal 
chain polymer has the common approach of making carry out the addition 
reaction of the ethylene nature unsaturated compound and acrylic-acid chloride 
which have a glycidyl group to the carboxyl group in an acrylic principal chain 
polymer, and making. 

[0010] As the ethylene nature unsaturated compound and acrylic-acid chloride 
which have the glycidyl group said here, metaglycidyl acrylate, glycidyl 
methacrylate, allyl glycidyl ether, alpha-ethyl metaglycidyl acrylate, 
crotonylgryciydyl ether, crotonic-acid glycidyl ether, isocrotonic acid glycidyl ether, 
acrylic-acid chloride methacrylic acid chloride, an allyl chloride, a meta-allyl 
chloride, etc. are mentioned. Moreover, to the carboxyl group in an acrylic 
principal chain polymer, the 0.05-1 -mol equivalent is desirable still more 
desirable, and the amount of addition of these ethylene nature unsaturated 
compounds or acrylic-acid chloride has the desirable 0.1-1 -mol equivalent. The 
amount of addition of an ethylene nature unsaturated compound becomes poor 
[ a sensitization property ] under with the 0.05-mol equivalent, and formation of a 
pattern becomes difficult. 

[001 1] The photoreaction polymerization nature compound used by this invention 
is a compound containing the carbon-carbon unsaturated bond which has 
photoreaction nature. As the concrete example, allyl compound acrylate, benzyl 
acrylate, Butoxy ethyl acrylate, butoxy triethylene glycol acrylate, Cyclohexyl 
acrylate, dicyclopentanil acrylate, JISHIKURO pentenyl acrylate, 2-ethylhexyl 
acrylate, glycerol acrylate, glycidyl acrylate, Heptadecaphlorodecyl acrylate, 2- 
hydroxyethyl acrylate, ISOBO nil acrylate, 2-hydroxypropyl acrylate, isodecyl 
acrylate, Iso octyl acrylate, lauryl acrylate, 2-methoxy ethyl acrylate, Methoxy 
ethylene glycol acrylate, methoxy diethylene-glycol acrylate, OKUTAFURORO 
pentyl acrylate, phenoxy ethyl acrylate, Stearyl acrylate, triphloroethyl acrylate, 



arylation cyclohexyl diacrylate, Bisphenol A diacrylate, 1,4-butanediol diacrylate, 
1, 3-butylene-glycol diacrylate, ethylene glycol diacrylate, Diethylene glycol 
diacrylate, triethylene glycol diacrylate, Polyethylene glycol diacrylate, 
dipentaerythritol hexa acrylate, Dipentaerythritolmonohydroxy PENTA acrylate, 
ditrimethylol propane tetra-acrylate, Glycerol diacrylate, methoxy-ized cyclohexyl 
diacrylate, Neopentyl glycol diacrylate, propylene glycol diacrylate, 
Polypropylene-glycol diacrylate, triglycerol diacrylate, Although what changed 
trimethylol propane thoria chestnut RATO and the above-mentioned acrylate into 
methacrylate, gamma-nnethacryloxpropyl trimethoxy silane, a 1 -vinyl-2- 
pyrrolidone, etc. are mentioned, it is not limited to especially these, this invention 
-- these -- one sort ~ or two or more sorts can be used. 
[0012] The photopolymerization initiator used by this invention is a well-known 
thing. As the concrete example A benzophenone, methyl o-benzoylbenzoate, 4, 
and 4'-bis(dimethylamino) benzophenone, A 4 and 4'-bis(diethylamino) 
benzophenone, 4, and 4'-dichloro benzophenone, 4-benzoyl-4'-methyl diphenyl 
ketone, dibenzyl ketone, full -- me - a non, 2, and 2'-diethoxy acetophenone, 2, 
and 2-dimethoxy-2-phenyl acetophenone - 2-hydroxy-2-methylpropiohenone, a 
p-t-butyl dichloro acetophenone, A thioxan ton, 2-methylthio xanthone, 2-chloro 
thioxan ton, 2-isopropyl thioxan ton, a diethyl thioxan ton, benzyl, Benzyl dimethyl 
ketal, a benzyl-beta-methoxy ethyl acetal, A benzoin, benzoin methyl ether, 
benzoin butyl ether, Anthraquinone, 2-t-butyl anthraquinone, 2-amyl 
anthraquinone, beta-KURORU anthraquinone, an anthrone, benzanthrone, 
dibenzosulfone, A methylene anthrone, 4-azide benzal acetophenone, 2, a 6- 
bis(p-azide benzylidene) cyclohexanone, 6-bis(p-azide benzylidene)-4- 
methylcyclohexanone, The 1-phenyl -1, a 2-butanedione-2-(o-methoxycarbonyl) 
oxime, A 1-phenyl-propane dione-2-(o-ethoxycarbonyl) oxime, A 1-phenyl- 
propane dione-2-(o-benzoyl) oxime, 1, a 3-diphenyl-propane trione-2-(o- 
ethoxycarbonyl) oxime, 1 - Phenyl-3-ethoxy-propane trione-2-(o-benzoyl) oxime, 
A Michler's ketone, 2-methyl-[4-(methylthio) phenyl]-2-morpholino-1-propanone, 
Moreover, naphthalene sulfonyl chloride, quinoline sulfonyl chloride, N-phenylthio 



acridone, 4, and 4'-azobisisobutyronitril, Diphenyl disulfide, bends thiazole 
disulfide, triphenyl phosphine, Although the combination of reducing agents, such 
as photoreduction nature coloring matter, such as a camphor quinone, carbon 
tetrabromide, a TORIBUROMO phenyl sulfone, a peroxidation benzoin and 
eosine, and a methylene blue, an ascorbic acid, and triethanolamine, etc. is 
mentioned, it is not limited to especially these, this invention - these -- one sort -- 
or two or more sorts can be used. 

[0013] As for the metal component particle which has conductivity, in the 
photosensitive conductive paste of this invention, it is desirable at a weight ratio 
more preferably the amount of one to 20 times and that it is the amount of two to 
10 times to total of the acrylic copolymer which has an ethylene nature partial 
saturation radical in a side chain, a photoreaction polymerization nature 
compound, and a photopolymerization initiator. If there are too few amounts of 
the metal component particle which has conductivity, the electric resistance of 
the conductor pattern formed will become large too much. On the other hand, if 
there are too many amounts of the metal component particle which has 
conductivity, it will become difficult to form a detailed conductor pattern. 
Moreover, to a photoreaction polymerization nature compound, the acrylic 
copolymer which has an ethylene nature partial saturation radical in a side chain 
is a weight ratio, and is usually **** for the amounts of 0.1 to 10 times. If there are 
too few amounts of this acrylic copolymer, there is a possibility that the viscosity 
of a paste may become small too much and the homogeneity of distribution in the 
paste of the metal component particle which has conductivity may become poor. 
On the other hand, if there are too many amounts of an acrylic copolymer, the 
solubility to the developer of an unexposed part will serve as a defect. 
Furthermore, a photopolymerization initiator is usually more preferably used for a 
side chain two to 25% of the weight 0.1 to 50% of the weight to the sum of an 
acrylic copolymer and a photoreaction polymerization nature compound which 
has an ethylene nature partial saturation radical. If there are too few amounts of 
a photopolymerization initiator, photosensitivity will become poor, the component 



by which optical bridge formation will be carried out if there are too many 
amounts of a photopolymerization initiator decreases too much, and there is a 
possibility that the survival rate of the exposure section at the time of 
development may become small too much. 

[0014] Although it can manufacture by distributing the metal component particle 
which the photosensitive conductive paste of this invention dissolves the acrylic 
copolymer and photopolymerization initiator which have an ethylene nature 
partial saturation radical in a side chain in a photoreaction polymerization nature 
compound, and has conductivity in this solution When the acrylic copolymer and 
photopolymerization initiator which have an ethylene nature partial saturation 
radical in a side chain do not dissolve in a photoreaction polymerization nature 
compound, Or the organic solvent which the mixture of this acrylic copolymer, a 
photopolymerization initiator, and a photoreaction polymerization nature 
compound can dissolve may be added to adjust the viscosity of a solution. That 
the organic solvent used at this time should just be what may dissolve the 
mixture of the acrylic copolymer which has an ethylene nature partial saturation 
radical, a photopolymerization initiator, and a photoreaction polymerization 
nature compound in a side chain, although not limited especially, methyl 
cellosolve, ethylcellosolve, butyl cellosolve, a methyl ethyl ketone, dioxane, an 
acetone, a cyclohexanone, cyclopentanone, isobutyl alcohol, isopropyl alcohol, a 
tetrahydrofuran, dimethyl sulfoxide, gamma-butyrolactone, etc. and the mixture of 
organic solvents containing one or more of sorts of these are used suitably. 
[0015] Moreover, the sensitizer in which photosensitivity is raised and it deals 
may be added to the photosensitive conductive paste of this invention. As a 
concrete example of a sensitizer, 2, 5-bis(4'-diethylamino benzal) 
cyclopentanone, 2, a 6-bis(4'-dimethylamino benzal) cyclohexanone, 2, 6-bis(4'- 
diethylamino benzal)-4-methylcyclohexanone, A Michler's-ketone, 4, and 4'- 
bis(diethylamino)-benzophenone, A 4 and 4'-bis(dimethylamino) chalcone, 4, and 
4'-bis(diethylamino) chalcone, p-dimethylamino thinner millimeter DENINDANON, 
p-dimethylamino benzylidene in DANON, 2-(p-dimethylamino phenyl vinylene) 



benzothiazole, 2 -(p-dimethylamino phenyl vinylene)- Iso naphth thiazole, 1, a 3- 
bis(4'-dimethylamino benzal) acetone, 1, a 3-bis(4'-diethylamino benzal) acetone, 
A 3 and 3'-carbonyl-screw (7-diethylamino coumarin), N-phenyl-N'-ethyl 
ethanolamine, N-phenyl diethanolamine, N-tolyl diethanolamine, N-phenyl 
ethanolamine, dimethylamino isoamyl benzoate, Although diethylamino isoamyl 
benzoate, 3-phenyl-5-iso oxazolone, 1-phenyl-5-benzoyl thio-tetrazole, 1-phenyl- 
5-ethoxycarbonyl thio-tetrazole, etc. are mentioned, it is not limited to especially 
these, this invention -- these sensitizers ~ one sort -- or two or more sorts can be 
used. In addition, there are some sensitizers which act also as a 
photopolymerization initiator. 

[0016] When adding a sensitizer to the photosensitive conductive paste of this 
invention, the addition is usually 0.5 - 15 % of the weight more preferably 0.1 to 
30% of the weight to the sum of an acrylic copolymer and a photoreaction 
polymerization nature compound which has an ethylene nature partial saturation 
radical in a side chain. The effectiveness of raising photosensitivity if there are 
too few amounts of a sensitizer is not demonstrated, but the component by which 
optical bridge formation will be carried out if there are too many amounts of a 
sensitizer decreases too much, and there is a possibility that the survival rate of 
the exposure section at the time of development may become small too much. 
[0017] In the photosensitive conductive paste of this invention, particles, such as 
a metallic oxide, a silicon oxide, and a boron oxide, may be added as a joint 
component with the substrate at the time of baking. As the concrete example, 
although an aluminum oxide, an aluminum silicate, chromic oxide, nickel oxide, 
cobalt oxide, ferrous oxide, a cuprous oxide, a cupric oxide, an oxidization yttrium, 
a zirconium dioxide, magnesium oxide, the barium oxide, lead borosilicate, a hoe 
silicic-acid bismuth, hoe silicic-acid barium, calcium borosilicate, etc. are 
mentioned, it is not necessarily limited to especially these. In order to form a 
conductor pattern with a line breadth of 100 micrometers or less, as for these 
particles, it is desirable for 50 micrometers or less of mean particle diameter to 
be 30 micrometers or less more preferably. 0.5- of the metal component particle 



to which the addition usually has conductivity when adding these particles - it is 
1 - 10 % of the weight more preferably 20% of the weight. The effectiveness 
which will combine a substrate and a conductor pattern if there are too few 
additions of a joint component particle is not demonstrated, but if there are too 
many additions of a joint component particle, the electric resistance of a 
conductor pattern will become large too much. 

[0018] Since the thermal stability at the time of preservation is raised to the 
photosensitive conductive paste of this invention, thermal polymerization inhibitor 
can also be added. As a concrete example of thermal polymerization inhibitor, 
especially although a hydroquinone, an N-nitroso diphenylamine, phenothiazin, a 
p-t-butyl catechol, N-N phenylnaphthylamine, 2, 6-G t-butyl-p-methyl phenol, do 
RANIRU, pyrogallol, etc. are mentioned, it is not limited to these. When adding 
thermal polymerization inhibitor, the addition is usually 0.5-10 % of the weight 
more preferably 0.1 to 20% of the weight to the sum of an acrylic copolymer and 
a photoreaction polymerization nature compound which has an ethylene nature 
partial saturation radical in a side chain. The effectiveness of raising the thermal 
stability at the time of preservation if there are too few amounts of thermal 
polymerization inhibitor is not demonstrated, but the component by which optical 
bridge formation will be carried out if there are too many amounts of thermal 
polymerization inhibitor decreases too much, and there is a possibility that the 
survival rate of the exposure section at the time of development may become 
small too much. 

[0019] Moreover, to the photosensitive conductive paste of this invention, in order 
to prevent oxidation of the metal component particle which has the conductivity at 
the time of preservation, or an acrylic copolymer, an antioxidant may be added. 
As a concrete example of an anti-oxidant, 2,6-di-t-butyl-p-cresol butyl hydroxy 
anisole, 2, 6-G t-4-ethylphenol, 2,2'-methylene bis - (4-methyl-6-t-butylphenol), 
2,2'-methylene bis - (4-ethyl-6-t-butylphenol), 4,4'-thiobis - (3-methyl-6-t- 
butylphenol), 1,1, 3-tris-(2-methyl-4-hydroxy-5-t-buthylphenyl) butane, Although 
bis[3 and 3'-screw-(4'-hydroxy-3'-t-buthylphenyl) butyric acid] glycol ester, dilauryl 



CHIOJI propionate, triphenyl phosphite, etc. are mentioned, it is not limited to 
especially these. When adding an antioxidant, the addition is 0.1 - 1 % of the 
weight more preferably 0.01 to 5% of the weight to total of the acrylic copolymer 
which usually has an ethylene nature partial saturation radical in the metal 
component particle which has conductivity, and a side chain, a photoreaction 
polymerization nature compound, and a photopolymerization initiator. The 
effectiveness which will prevent oxidation of the metal component particle which 
has the conductivity at the time of preservation, or an acrylic copolymer if there 
are too few amounts of an antioxidant is not demonstrated, but the component by 
which optical bridge formation will be carried out if there are too many amounts of 
an antioxidant decreases too much, and there is a possibility that the survival 
rate of the exposure section at the time of development may become small too 
much. 

[0020] The photosensitive conductive paste of this invention is a blade coating 
machine, a bar coating machine, screen printing, etc., and is applied on a 
ceramic substrate or a green sheet. In addition, by adhesion assistants, such as 
a silane coupling agent, an aluminum chelating agent, and a titanium chelating 
agent, if the substrate front face is processed, the spill of the exposure pattern at 
the time of development can be suppressed. 

[0021] When the organic solvent is contained in the paste after applying a paste 
on a substrate, an air dried, stoving, a vacuum drying, etc. remove an organic 
solvent. Then, the spreading film is exposed using the usual photo mask. In this 
case, as an activity beam of light used, although ultraviolet rays, an electron ray, 
an X-ray, etc. are mentioned, in these, ultraviolet rays are desirable and a low 
pressure mercury lamp, a high pressure mercury vapor lamp, an ultrahigh 
pressure mercury lamp, a halogen lamp, germicidal lamp glass, etc. are 
mentioned as that light source, for example. An ultrahigh pressure mercury lamp 
is suitable in these light sources. Moreover, it is desirable to perform exposure in 
nitrogen-gas-atmosphere mind or a vacuum. 

[0022] After exposure, although negatives are developed using a developer, the 



**** method and a spray method can be used in this case. The organic solvent 
which the acrylic copolymer which has an ethylene nature partial saturation 
radical, a photoreaction polymerization nature compound, and the mixture of a 
photopolymerization initiator can dissolve in the aforementioned side chain as a 
developer can be used. Moreover, water may be added to this organic solvent in 
the range in which the solvent power is not lost. Moreover, when a carboxyl 
group exists in the side chain of an acrylic copolymer, an alkali water solution can 
also be developed. Although metal alkali water solutions, such as a sodium- 
hydroxide water solution and a calcium-hydroxide water solution, can also be 
used as an alkali water solution, the way which used the organic alkali water 
solution is [ that an alkali component is easy to be removed at the time of 
baking ] desirable. As an example of organic alkali, although 
tetramethylammonium hydroxide, trimethyl benzyl ammonium hydroxide, 
monoethanolamine, diethanolamine, etc. are mentioned, it is not necessarily 
limited to especially these. The concentration of an alkali water solution is usually 
0.1 - 10 % of the weight more preferably 0.01 to 20% of the weight. If alkali 
concentration is too low, an unexposed part will not be removed, but if alkali 
concentration is too high, there is a possibility that the metal component particle 
which has conductivity may corrode. In addition, when negatives are developed 
with an organic solvent, it is desirable to carry out a rinse with organic solvents 
and water, such as a hexane, a pentane, and ethyl alcohol, immediately after 
development, and when negatives are developed in an alkali water solution, it is 
desirable to carry out a rinse in the thin water solution of water or an acid 
immediately after development. 

[0023] In this way, the obtained pattern is heat-treated at the temperature of 500- 
2000 degrees C under nitrogen-gas-atmosphere mind, and an organic copolymer 
pyrolyzes, is removed and it usually turns into a metaled conductor pattern. 
[0024] 

[Example] Hereafter, although an example explains this invention concretely, this 
invention is not limited to these. 



[0025] Having taught 100g of isopropyl alcohol to 4 opening flask of 1 1000ml of 
examples, having kept this at 80 degrees C all over the oil bath, and performing a 
N2 seal and stirring, N.N-azobisisobutyronitril 2g was mixed to 30g of methyl 
methacrylates, styrene 40g, and 30g of methacrylic acids, and this was dropped 
at them over 30 minutes with the dropping funnel. And after continuing a reaction 
for 4 hours, and adding 1g of hydroquinone monomethyl ether, it returned to 
ordinary temperature and the polymerization was completed. Thus, what was 
obtained was made into Polymer A. Keeping this at 75 degrees C, 40g of glycidyl 
methacrylates and triethyl benzyl ammoniumchloride 3g were added, and it was 
made to react for 3 hours, after adding 100g for isopropyl alcohol to this polymer 
A next. Thus, what was obtained was made into Polymer B. When the 
conversion of glycidyl methacrylate was searched for from change of the polymer 
acid number before and behind a reaction, it was 70% here. Therefore, the 
amount of addition was the 0.73-mol equivalent. 

[0026] Under ultraviolet-rays cutoff, after dissolving [ Polymer B ] 6g and 1.2g of 
2-methyl-[4-(methylthio) phenyl]-2-morpholino-1-propanones for 6g and 2- 
hydroxyethyl methacrylate in ethylcellosolve 12g, 46. 8g and 1.2g of lead 
borosilicate particles with a mean particle diameter of 1 micrometer were mixed 
for the copper particle with a mean particle diameter of 4 micrometers, and 
photosensitive conductive paste was created. 

[0027] By the silane coupling agent, on the alumina ceramic substrate which 
processed the front face, the doctor blade was used and photosensitive 
conductive paste was applied, and it placed for 5 minutes on the 80-degree C hot 
plate after that, and dried, and the film with a thickness of about 30 micrometers 
was obtained. The pattern mask of this film surface is carried out, and they are 
the bottom of nitrogen-gas-atmosphere mind, and 25 mW/cm2. Exposure was 
performed for 10 minutes using the ultrahigh pressure mercury lamp of an output, 
next it was immersed in the 1 -% of the weight water solution of 
monoethanolamine, negatives were developed, water washed after that, and the 
pattern with a line breadth of 80 micrometers was obtained. This was heat- 



treated at the step for [ 500 degrees-C ] 30 minutes under nitrogen-gas- 
atmosphere mind, and for [ 850 degrees-C ] 30 minutes, and the line breadth of 
80 micrometers, the thickness of about 20 micrometers, and a conductor pattern 
with a sheet resistance of about 30mohm [/lot ] were obtained. 
[0028] Instead of 2-hydroxyethyl methacrylate 6g, photosensitive conductive 
paste was similarly created in the example 2 example 1 except using 2- 
hydroxyethyl acrylate 6g. This was used, the same actuation as an example 1 
was performed, and the line breadth of 80 micrometers, the thickness of about 20 
micrometers, and a conductor pattern with a sheet resistance of about 30mohm 
[/lot ] were obtained. 

[0029] Having taught 100g of isopropyl alcohol to 4 opening flask of 31000ml of 
examples, having kept this at 80 degrees C all over the oil bath, and performing a 
N2 seal and stirring, N.N-azobisisobutyronitril 2g was mixed to 10g of methyl 
methacrylates, styrene 60g, and 30g of methacrylic acids, and this was dropped 
at them over 30 minutes with the dropping funnel. And after continuing a reaction 
for 4 hours, and adding 1g of hydroquinone monomethyl ether, it returned to 
ordinary temperature and the polymerization was completed. Thus, what was 
obtained was made into Polymer C. Keeping this at 75 degrees C, 40g of glycidyl 
methacrylates and triethyl benzyl ammoniumchloride 3g were added, and it was 
made to react for 3 hours, after adding 100g for isopropyl alcohol to this polymer 
C next. Thus, what was obtained was made into Polymer D. When the 
conversion of glycidyl methacrylate was searched for from change of the polymer 
acid number before and behind a reaction, it was 70% here. Therefore, the 
amount of addition was the 0.73-mol equivalent. 

[0030] Under ultraviolet-rays cutoff, after dissolving [ Polymer D ] 7g and 1.2g of 
2-methyl-[4-(methylthio) phenyl]-2-morpholino-1-propanones for 5g and 2- 
hydroxyethyl methacrylate in ethylcellosolve 12g, 46. 8g and 1.2g of lead 
borosilicate particles with a mean particle diameter of 1 micrometer were mixed 
for the copper particle with a mean particle diameter of 4 micrometers, and 
photosensitive conductive paste was created. This was used, the same actuation 



as an example 1 was performed, and the line breadth of 80 micrometers, the 
thickness of about 20 micrometers, and a conductor pattern with a sheet 
resistance of about 30mohm [/lot ] were obtained. 
[0031] 

[Effect of the Invention] performing exposure, development, and heat treatment 
using this, since the photosensitive conductive paste of this invention was 
constituted like **** -- a ceramic substrate top - a conductor pattern with a line 
breadth of 100 micrometers or less -- certain - it can obtain -- ****** - the 
remarkable practical use effectiveness is done so. 



[Translation done.] 
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(57) [B»J 

Sffl^fcSfRSfrSZifccfcO, £111 0 0 wmKT® 

/t * - >w# ^ nt. en* ai«waa-r s c 1 1 ± d , 

WSl 0 0 wmKTC9«*/^->^#e,n-5. 
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(2) 

1 

(b) #jtlfcX^k>tt^ffifaS&*t37?U;k?yi; 

(c) %m^mt^m. &£zt (d) 

ho 

^jR^fi'&ft^a < t % * 9 v u ;m* ^iiz&m-s 

^m^-x ho io 
3 ] Mafcx^k^tt^fSftas^rrsT* u 

it* ni:^ u ~> sws s^rr s X5 1 >tt^®?mt-& 

-XK 

[^©PtelM 
[0 0 0 1] 

T^o 20 

[0 0 0 2] 

[!£*©&«] S& •fe55y^fflR±K»#^^-> 
£J§MSt5«£, £#:^-Xh£X7'J->EPWJ-r3* 

^ $1, Xy^&£©#&JB^-Xh v m, 15 0~ 
2 0 0 /tm«»attTftD, iM»/^->^Mt 

[0 0 0 3] 30 

1 0 0 itmHT©S#/^->fi, t^^yi'i 
[0 0 0 4] 

(a) (b) 
V>ft*ffifoS£*^S7*UJl*#fi##, (c) 3E 

EJS«£ttfc£tt, (d) 3ta-&H*«i***rf w 
set £#s* t-r i>s^tt«it^-x mijc-s) Tjtdsa 

[0005] ±ia©«^ft*«^-xhtt, M®m&<D 
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[0 0 0 6] *&WT?#V>Stt5*«te£#f-5&Jft£ 
»S7tt. ft. /\°7^<7A&£©»<feR:j3j; 
tf^nso^offiT^, H> x y ^r;K t'J^fX 

[0 0 0 7] *3PJi©«i!cx^k>tt^faa£;rr 

[0008] ^fa*;i/#>K©A#;W^tLT». 
7i"j;H6. >WJ;m -f*3>ft, ^nh>t, 

vw>ft. 7vj* tfx;i#®, Sfctt. ^ne© 

^#io^#«&«tUTtt. 7?u;ufc^;k 
u;i/^^^;K 7i"j;^x^;K /^jmj/kx? 
Jk 7^u;i/^n-7'ntf;K rz^Mk-i v^ntf 
;k ^^^u;mn-^nHJk ;*^u;UH v7n 

Jk 7^U;VKs e c -73Mk ^i"JJHsec- 

7*?;k 7^u;HKV-:/5 1 ;k pWj;hmv- 

^k 7^UJ«tert-^, *?>7V)Vmt 
e r t-7*5P;h 7^U;Htn-^>5 1 ;k *99V)V 
&n-^>3\>k X5"k>, p-^JkX^kX o- 

^JkX^PX m-^;kx?k>&&^W£ns 

[0009] x^k>tt^faSS%-rs^>^>ht 
LTtitfx;i/S, 7'j;k*. 7^u;«, ^^^u;kS 

*^#U"?fctfttStt*#iSlk 7^ UjHii^ij 
"7 4 1 © * ;k^+ s/^S ^ U v ^Jk*^#-r § X5 1 k > 
tt^iSftjb-&tl J ? 3 7^ 'JAM? a FSftUDSJSS-a: 

[0 0 10] '£Tb3^U v^kss^rrsx?^ 

->^kx-x;k a-x?;k7i"j;m^u->^;k ^ 
a hxjk^U ~>v;kx-^;k ? □ h >»yu ->^;kx 
-xJk -rv^n h>®^uv^;kx-x;k 7^u;p 

8fD5-f h^^7^UJl/^^D ; 7i" H, 7UJh^D i 7 
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(3) 

3 

Uy^Yvmmt, 72i)m^M#W*(D%)Vtf 
*z/)Vm\ZttLTO. 0 5~l^;i/SS^MSL<, 3 
l~l^Si«LK X^k 

•So 

[0 0 11] *&ET£ffl3n531£5Jfi;S£ttfl:£« 

K ^XX>k7?U5-k fhttxf-frnrV?— 
K 7>^>hUx?k>X"U3-;k7^U7-k v 

XDA^xikr^u^-h x>xnA>£x;k7^u 

A^XJkTX'J^-k ^>J-fen-^7^'J7-k 7* 
UXXk7X'J7-k ^7*7 00x^7^0 
5-K 2-tFn+yXfj|,7^'J7-h, -fVtfx 
;k7?'J5-k 2 -t h*n*X7 p ntf;k7?U7- 
K •I'Vfv'^^U^-h, -f V^^kT^'J?- 20 
K 5£U;k7#U5-h 2-x H*xxgMkT7U 
5-K X h + XX^k^Urt-jkyXU^-K * 
h*XXx?k>X'U3-;k7X>J7-k t?^7D 
nA>^;k7XU7-k 7x/*xx3Mk7XU 7- 
K Xx7U;k7XU7-K hU7nnx3Mk7XU 
7-k 7U;WbXXnA*X>kX7X'J?-k fcfX 
7x/-;PA5?7iMJ9*-K 1, 4-79>i?t- )V 
5>7*U5-K 1, 3 -X^kXX'Jn-^XyxU 
5-K X?k>X*U3-;B?7XU7-k -XX^k 
>X*U3-JkX7XU7-k HJX^> JfU3-.fr 5(7 
■77^ U 7- k #y X?k>X*U 3-;kX7X U 7- 
k y^>^I'JX'Jb-MW7?U7-b, y^ 
>?X'JXU h-J|/ ; EytFO + >'^>3'7? l J7- 
k ^hUX^a-;k^aAXrh77X'J7-k X 
Utn-jky7^'J7-K * h^XftXf DA^X!/ 
-X7X U 7- k **<>?)VifV 3-;kX7>? U 9- 
k 7°nifk>x*U3-;kX7X>J7-k tfUXntf 
k XX* »J 3 -;k^7 X U 5 - k h U X* U "fc Ci -;kX7 
?'J7-K hU^7 c n-JV7°n/Oh>J7^U5— h 
£<fcUU:fB07XUX-h&7XXU?-H;:^;ifc 1 & 40 
©, r-XXXUn+xXDt£;i/kJX h+Xk5X 

1 - t*x;p- 2-HnUF>S £>W£>n5^, 

2 n&km.mz> z. tarns*. 

[0 0 12] *»9iT?fflV»53tS^IMMWf4«»0 , bO 
T$> D , ^O^WftflfltLT, AX/7x/X o- 

^x/^kSMitx^k 4, 4' -tx (x*?;p 

75 7) ^^/7xy>, 4, 4' -tfX (XX5^k7 
AX/7x7X 4, 4' -y^nD^/71 
/X 4 -AX/-f;]/- 4 ' -/f*y7i^MF 5(7 
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4 

X >>AXXkXhX 7Jk*WX 2, 2' -XX 
f^X7-fef-7x/X 2, 2-^h^>-2-7i 
x;i/7-fe k7x/ X 2-tFn^>-2-X3\>k7°n 
t't7i/X p-t-7*fJI/y?nD7tH7i/ 
X ft*t>F>, 2-^5 l ;l^**U->b>, 2- 
?nnfW>b>, 2-i'V7 p nt:;l/7 c ^-y->h 
X Xx^;k^:t++J->hX AXXk AXX»kX* 
3MkXX~;k AXXfr- j3 -7 h*XX?;k7-feX- 
;k A^y*-fX ^V^^ki-f-Jk AX/-T 
>7*?JkX-x;k 7>hX*/X 2-t-7*^;k7 
>h7+;k 2-7^;kT>h7 + /X &-9U)V 
7>h7+/X 7>hDX AXX*7>hnX 
X/XADX 7?k>7>hD>, 4-7vFAXtf 
JKTfehXx/X 2, 6-HX (p-7v ! HA>>?'J 
x» XXnA^-tf/X 6-tfX (p-7^h*A>j; 

Ut» -4-x^Jk>xnA*-9-yx i-xxx;v 

-1, 2 -XXXX^->- 2 - (o-X h+XftJktfX 
M t+yA, 1 -7xXJl,-7°IxnXy J ;f >- 2 - 
(o-lh^yAM-JW ttl/k. 1 -7xXJl/- 
7"DA>yt>-2- (o-AX/-fJW ^+Xk, 
1, 3 -X7xx;y-7°nn>hU^->- 2 - (o-X 
h^X*;k^x.;i/) t+yA, 1 -7xXj^-3-X^ 
*->-7 0 PA°>MJ:t>•-2- (o-AX/-f;W 
Xk. St^-XhX 2-X?Jl— [4- (X?;k^ 
7xx;W -2-^;k7*'jy-i-7°n;vx 
ttc. t7^i/>xjv*-JWD7i' k 3vu>x;i/ 

!j>zJWD7 f k N-7i-;Pft7i"JPX 4, 
4' -7VH7W V7*^OXhU;k X7xXJkXx;l< 
X^k OX^7V-)V^X)b74 k HJ7xx;p 
*X7-{>, #>7r-*/X raJIffcEm kJ7*n 

X *^Vy7)b-txE<D%W7Z l &&mt77,Ufr\iy 
R, b<)X?/-)l7S.>ts:E<Dm7im<DUfr&fr J £73; 

•So 

[0 0 13] #£l|3©lfcfctt*tt^-Xhfc*V>T, « 

s**-rs7^u;nRftfi-&#, xmmmt^ss 
a, -77, ^stt&^r«>^ii^eT»»^#T^n 

^Tc, flJ«KX5 1 V>ft^fi?llSS^rr-S7^ u;k^* 

m^mt, ytK&m^mt^mzMLx, a#, «*jt 
to. i~i oftajiivsa. tt7£U/wit#*£#0* 
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(4) 

5 

£-#r®fri(;:*fU a^, o. i~5 0S»%, cfcDff^ 

[ooi4] *ffigg©aBttt#*^-xhtt, «fcx 
^k>tt^tafna^#-r57^ u ^*fts^»t3ts-& 
M^j&^SfS«^ttfc'&tits»b > znmnzmm 

■5«t>©T?»ntf.fc<, ttfcHfeanav^, 

/X ^n^>^>, -f v^;V7JWa-;v, -fy 
;V7*+->h\ r-^fn7?h>ftW, ;m£©5 

[0015] ^stasisus^ Susans, * 

58W©«3tettW*^-^ HdiflDbTfciK il^ffl© 
A#»ft«tUT, 2, 5-b*X (4' ->?X?;i/75 
/^>W ->^n^>^/>, 2, 6-t*X (4' - 
v^^;l/75/^>lf;l/) v7nA=Ht/X 2, 6- 

tf* (4' -vx?;P75y^>-tf;i/) 

?DAW7X St7-7hX 4, 4' -tf* (J? 
X^;]/73/) -^X/7x/X 4, 4' -tf^ (-7 

^;v7sy) #;vnx 4, 4' -hx (^x?;v7 

p -v^^S /AX^UxW^/' 
X 2- (p->?*3 1 ;V73 /7xx;HfXV>) A> 
y^7^-;k 2- (p-y^W3 7 7i=M^ 
]y» —f h^yy-lK 1, 3-tfX (4' - 
i?*?)l>7 5. /^>*?)V) 7-th X 1, 
(4' -^X^Jl^S/AXtfjl-) 7-fehX 3, 3' 

(7-^x?;P75/i?TU» , 
n-7xx;v-n' -x^;Vx^/-;V75>. N-7 
x~;i/vx^/-;i/73X n- W)V¥x$> j-)V7 

3X N-7x^H?;-^73>, y^W3 7 50 
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6 

£m#lH y 7 s ;k ^x?;v7 3 / gmSiH y 7 3 
jk 3-7xx;v-5— fy^-y-ynx i-7xx 
)V- 5 -Ax/^jw^-xh^y-Jk i -7x-* 

- 5 -X h + y^M-m-f h7y-Mt¥# 

wens**. WfccnsfciBftsnaiVi. 

n & ©sisals i 2 «Eu«Mf s c taur* 

5. ft*, ««3W©+fcJ43teS^»4&3WtbT'b^f 
5fe©^265. 

[0 0 16] «JBffl£*5fiiB©MB£tt»*^-X Hi* 
inir£«£. ^©^KP»tS, fflflfcx^kxM&friS 

s#-r* 7* u ;i^#S£#t3tE*S'&fi:fc£ft©ft 
fcjfu as, o. 1-3011%, <kD»*b<tt, 

0. 5-1 5MS%-e2&3. i|iiffl©*^i!>^T#n 
[0 0 17] *5fi«©SJttt**^-XhKtt, Si&Pt 

*-©JM*w&W£bT, Hfc7;V3X7A, mem, 
S^7A, «fc?nA, mit~yir)V, mitz/vvb* 

mnjk. wmitM* mit%-m, nfl^yMJ^A, m 

fc>MlOX7A, KffcV^*X7A, »flyl'J9A, * 

1100 jim&T©WM*->£$Jf£1"Sfcafctt, 
5 0 w mfiTF, J; D $ b < fit, 3 0 w mPi 

TT?*5dt*JM*bn. ^n^©«e^&^iu'ri>Ji 

0. 5-2 ctD$?Sb<«, 1~10S»% 

IKffi : ?©«»*tf£'r€fntf, «*/^->©*§Ugta 
[0 0 18] *»M©Jfctttil*^-^hK:» #SB#© 

SRW^Stts^a^s&a, ii«^Sihsa&^iipT 

S^tfcT^S. Sfta^«±fflI©ftft»a:«ibTtt, 
bFn^VX N--hDV^7i=f73X 7x/ 
f7P>, p- t -y^jl/TJxn-JK N-7xX;l/± 
7?;i/73X 2, 6 -v- t V-*^)V7 

xy-;k ?d7x-;k ifDjffD-^f^wsn 
^©SJD*«, #JIStx5 1 k>tt^ffifn*^* 
U a#, 0. l~2 0li%, J;Dff*b<tt, 0. 

5~ioii%T*§. sKa-&*iywo*39J^ai-ffn 
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(5) 

7 

[0 0 19] *&, *3IWO«3ttt»*^-Xhfcl4, 
8J£*JH LT fc «fc v». ®m±M<DmwM t LT, 

2, 6-5?- t-^^-p-^W-A^^WIStl* 
n^>7x7-;k 2, 6 -5?- t - 4 -x7;k7x/ 
-;k 2, 2' -;*7k>-H7- (4-^^-6- 
t -77;k7x/-J» , 2, 2' -*7k>-H7- 10 
(4-X?JI/-6-t-^7i/-Jl/) , 4, 4' 
-f^fX- (3-^f*-6-t-^7i7- 
M, 1, 1, 3-hUX- 

+ y-5-t-^7i^JW 77X tfX [3, 
3' -fc!X- (4' -tFD+y-3' -t-77;k7 
i^iW 7^'J yVT-sv F] ^iJa-jUXfik 5? 

s^frs^iirt^tt^ «fiicx7k>tt^MSsw # 
-rs 77 u ;k**s^ xmm&mtswi&ktfyc 
m&m&mommzttL. o. oi~5*m%> <£d# 

[0 0 2 0] *f£BJ!©M4«*^-7 MJ> 7k- H 
3-7-, A-a-7- X^U-^WJSjSH-C, -fe 5(7 

75 7^a«^^u->v-h_htcaff3n-5 0 a*, 

->7>*y7'J>m 7;l/3x7A*k-h$iJ, 77 

[0 0 2 1] ^-Xh£*K-hfcS#l-;fc«, ^-X h 
fg»H^©7;f FVX^£fflV>TB^£n3c £©^fc 

n, xit&^w ens**. c:ns©'t , TH*^«w« 

K£E*8fl\ jgiS£#8fl\ Any>5>7 fMMTfc 
[0 0 2 2] B» ««KS«yiiLTS«fcfr5j&t, 
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-&ft©fj^(c77;i/^+v;i/*^#ftf 7;kfr u 

Ttt. F U i>z»**»rt»*Kft*;P->«>A5ifc* 

mtj. s. © ± 5 &#«7jitj u 7K?§«&ffiffl-r § c t 

^*7;i'*'J*J8SS£fflHfcH5^ 

7;i^uj&#^£3n^T<$?£Lv>o fi7MU 

©JlfWajtLTti. xh^T-JkT^x^At Fn* 
IMF, FU;*?^^>^k7>*x7AfcFn*-iM 
F> tyxi'y-ji/Tsx ^x7y-;k73>&&$£ 

7;i-*u*»«©aifttt, a*. 0. oi~2 os* 

%s =fcD£f£L<f£, 0. 1~1 om*%T*§o 7;i/ 

*u««*«fi-r§fntf, 7;k* 

*-r**-€-n«*»*. a*, w«««T?s«b«:#'& 
a, mmmmz, -\=hj->. ^>7>, i^y^n- 
;^if©^«^«^7jcTu>x-r5^t*w*b<, 7 

sense, 

[0 0 2 3] ^5LT#^n7cA°7->«, SS\ 

^h^t, 5 0 o~2 0 0 ot:©fi«T?amiMaasn. 

[0 0 24] 
[0 0 2 5] 

1 0 0 0ml y^DKA7A'3- 

;i^^ioog{ta*. L:n*t-r;wu>t>-!?8 0t;!:fi 
•£gH->-;k S#sm^j:^^^77u;^7;k3 

0gt77k>4 0g, *9?V)VWL3 0 giCN. N- 
77fX^777nxhU;V2 g&?g-g-LT^n&«T 
n-hT?3 0»jj»JtT*Tbfc. ^LT, 4P#[BKJS£ 
iRtt&lfe, A-f Hn4 1 /> ; &/^7;i/X-7;i/Si g^ 

6nfct>oft#UvAiLfc. •afffcto^UvAfc-f 

V7'nt'^7Jl'3-;k& 1 0 0 g&miML1t&, 

7 5X:\zU*,ti.tfZ>*$>?V)imifVi'i>)l4 Ogtb 

3 IBf F^Hj6^*fco C©«fc LT# & J V 

b t U&. - - 7 ^ >J ;i/K7~U 3/5?;KoK**tt, 

Jfeofc. Lfc^oT^PMtiO. 7 3 ; EJl/3iT$'3 

[0 0 2 6] i^ilSfTT, x7;H?ny^7i 2 g 

h£6g, 2-77;V- [4- (^7;l/7^) 7xX 
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(6) 

9 

M - 2 -^)Vyt'J/- l -7n/v>£i. 2 g m 
¥*!fig4tfm©«t»K^£4 6. 8g, 

[0 0 2 7] v-7>*y7 p 'J>^SlTaffl^aLfc7 

:/V-h±fc5#|181tVvrffijttU J?*ft3 0/imC!)JR 
2 5mW/cm 2 »tii^COeaE7K*fl"^ffl^Tl 0^ 10 

8 0jimJD/^->S#fc. "tl£^*#H^T> 5 0 
0"C3 0#ffl. 8 5 0"C3 Qttffl<n7,7-y7°-?m®mm 
U iM@8 0 ^m, )|*|f)2 0(im, MSjffillG 3 0 

[0 0 2 8] m^|2 

11? 2 - 1 H U**/X9-fr* 9 V U 5- h 6 g O 

i|68 0 Mm, J*#ftj2 0/im, y-hgfiiB3 OmQ/ 
[0 0 2 9] *10J3 

1 0 0 0ml ©4-3P77Xn^-i'v^ > abf^r;l'n- 
i o o gffi&&, j:ns^-'f;w , ?x«t>T8 oictfi 

0gtXfl'>60g 1 ^^^UJHt3 0 gtCN. N- 
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Kttfcft, A<FD^/>t;^fjn-TMigI 

V/DfJV7J^-J^ 1 0 0 g^iiftJLfdt, £tl£ 
7 5tfc#fcfc#5;<^'J/Hti'U$'J>;M 0 gth 
UX5 1 ;^>> ? ;l/7> ; E-^Ai'n^-r F3 gSrSsUlDL 
3 U KSiSS-frfc. 21 ©fiit LT# S *X& t> ©£ # U v 
D t Lfc. H U ;H6^U 5/$W©Eft*tt, 

SjSKHfeOJp'JTKflSwJEft^S^ft&tc^? 0%T 

fc. 

[0 0 3 0] K^ftSBfTT?. xfMnv^i 2 g 
t#'j7D£5g. 2-tHD^->i^^^/7tj^_ 
h£7g, 2-^?;V- [4- 7i- 
;W 1-7D/V>£1. 2gS 

»Stm ¥«4ymB«f£4 6. 8g, 
«&«1 «mO*'>Mli[iMf£l. 2gg£L 

H^J 1 ill«©»fP£fT^ IB418 0 Mm, £#»2 
Oiim, ->-hfiSt»3 0mQ/P©i»#:/t^->S# 
fc. 
[0 0 3 1] 
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